WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classificatioi 
A61M 



A2 



(11) International Publicatio^^nber: 

(43) International Publication Date: 



WO 98A3077 

2 April 1998 (02.04.98) 



(21) International Application Number: PCT/US97/ 1 5457 

(22) International Filing Date: 3 September 1997 (03.09.97) 



(30) Priority Data: 

60/025,342 
60/050,797 



3 September 1996 (03.09.96) US 
26 June 1997 (26.06.97) US 



(71) Applicant: MDC INVESTMENT HOLDINGS, INC. [US/US]; 

Suite 900, 900 Market Street, Wilmington, DE 19801 (US). 

(72) Inventors: BOTICH, Michael, J.; 2330 Eagle Creek Lane, 

Oxnard, CA 93030 (US). HALSETH, Thor, R.; 367 
Buckboard Circle, Simi Valley, CA 93065 (US). 

(74) Agents: BERRYHILL, John, B. et ah; Dann, Dorfman, 
Herrell and Skillman, P.C., Suite 720, 1601 Market Street, 
Philadelphia, PA 19103-2307 (US). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, 
TT, UA, UG, UZ, VN, YU f ZW, ARIPO patent (GH, KE, 
LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, CH, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, 
MR, NE, SN, TD, TG). 



Published 

Without international search report and to be republished 
upon receipt of that report. 



(54) Title: PRE-FILLED RETRACTABLE NEEDLE INJECTION DEVICES 



(57) Abstract 

A pre-fllled injection device having a retractable needle (25) with a sharpened tip for penetrating the skin of a patient for administering 
medicinal fluids is provided. The pre-fllled injection device of the present invention allows the needle to be manually retracted, thereby 
reducing the risk of transmission of various pathogens, most notably human immune virus (HIV), to uninfected personnel, due to an 
inadvertent prick. The present pre-fllled injection device has a hollow housing (7) which receives a pre-fllled cartridge (1) containing 
medicinal fluids. A needle retainer (22) initially holds a needle (25) projecting forward from the hollowing housing (7). The rear end (27) 
of the needle (25) pierces the pre-fllled cartridge (1) when sufficient pressure is applied to the end (27) of the pre-fllled cartridge (1) to 
advance it in the forward direction. A plunger (35) is slidably displaceable within the hollow housing (7). A latch member (72) is operable 
in a latched position to prevent forward movement of the plunger (35). The latch member is operable in an unlatched position to permit 
forward movement of the plunger (35) and retract the needle (25) into the hollow housing. 
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WO 98/13077 PCTYUS97/15457 
PRE -FILLED RETRACTABLE NEEDLE INJECTION DEVICES 



FIELD OF THE INVENTION 

The present invention relates to pre- filled 
ampoules, carpules, or cartridges for administering 
injections of medicinal fluids to patients. More 
5 specifically, the invention relates to such devices 

having a retractable needle feature for rendering them 
non-reusable and safely disposable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 Fig. 1 is a cross-sectional view of an ampoule 

and an ampoule housing apparatus according to a first 
embodiment of the invention and showing the apparatus 
in an as -shipped condition; 

Fig. 2A is an exploded view of a needle and 
15 spring in which the spring is shown attached to the 
needle using adhesive or epoxy; 

Fig. 2B is an exploded view of a needle and 
spring in which the spring is shown attached to the 
needle by crimping the spring to the needle; 
20 Fig. 3 is a cross-sectional view of the ampoule 

and ampoule apparatus of Fig. 1 shown assembled prior 
to injection of fluid; 

Fig. 4 is a cross-sectional view of the ampoule 
and ampoule apparatus of Fig. 1 showing the ampoule 
25 and plunger after the medication has been expelled; 

Fig. 5 is a cross-sectional view of the ampoule 
and ampoule apparatus of Fig. 1 showing a lever lock 
for preventing premature retraction of the needle and 
showing the lever in alternative locked and unlocked 
30 positions; 

Fig. 6 is a cross-sectional view of the ampoule 
and ampoule apparatus of Fig. 1 showing the condition 
of the apparatus after retraction of the needle; 
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Fig. 7 is an exploded perspective view of a 
spring needle and needle retainer with parts of the 
needle and spring broken away; 

Fig. 8 is an enlarged cross-sectional view of the 
5 needle, spring and needle retainer of Fig. 7 and 
showing- the needle and spring in place within the 
needle retainer and showing part of the ampoule 
housing broken away; 

Fig. 9 is a cross- sectional view of an ampoule 
10 and ampoule housing apparatus according to a second 

embodiment of the invention, showing the apparatus in 
an as -shipped condition; 

Fig. 10 is a cross-sectional view of the ampoule 
and ampoule apparatus of Fig, 9 showing the apparatus 
15 assembled prior to injection of fluid; 

Fig. 11 is a cross-sectional view of the ampoule 
and ampoule apparatus of Fig. 9 showing the condition 
of the apparatus after the medication has been 
expelled from the ampoule; 
20 Fig. 12 is a cross-sectional view of the ampoule 

and ampoule apparatus of Fig. 9 showing the condition 
of the apparatus after retraction of the needle; 

Fig. 13 is a cross -sectional view of an ampoule 
and an ampoule housing apparatus according to a third 
25 embodiment of the invention, and showing the apparatus 
in an as -shipped condition; 

Fig. 14 is a cross -sectional view of the ampoule 
and ampoule apparatus of Fig. 13 assembled prior to 
injection of fluid; 
30 Fig. 15 is a cross- sectional view of the ampoule 

and ampoule apparatus of Fig. 13 showing the condition 
of the apparatus after the medication has been 
expelled from the ampoule; 

Fig. 16 is a cross-sectional, side view of the 
35 ampoule and ampoule apparatus of Fig. 13 showing a 
latching mechanism for the apparatus for preventing 
premature retraction; 
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Fig. 17A is a cross-sectional view taken along 
line 17-17 of Fig. 16 , showing the latch member in its 
locked position; 

Fig. 17B is a cross-sectional view, similar to 
5 Fig. 17A, except the latch member is shown in its 
unlocked position; 

Fig. 18 is a further cross- sectional view of the 
ampoule and ampoule apparatus showing the needle 
retracted into the apparatus; 
10 Fig. 19 is a cross-sectional view of an ampoule 

and an ampoule housing apparatus, according to a 
fourth embodiment of the invention, showing the 
apparatus in an as -shipped condition; 

Fig. 20 is a cross-sectional view of the ampoule 
15 and ampoule apparatus of Fig. 19 showing its condition 
prior to use; 

Fig. 21 is a cross-sectional view of the ampoule 
and ampoule apparatus of Fig. 19 showing the condition 
of the apparatus after the medication has been 
20 expelled from the ampoule; 

Fig. 22 is a cross-sectional view of the ampoule 
and ampoule apparatus of Fig. 21 showing a latch 
mechanism on the apparatus for preventing premature 
retraction and with the lock in its locked position; 
25 Fig. 23 is a cross-sectional view of the ampoule 

and ampoule apparatus of Fig. 19 showing the needle 
retracted into the apparatus; 

Fig. 24 is a cross -sectional view of the forward 
end of an ampoule in accordance with the present 
30 invention; 

Fig. 25 is a cross-sectional view of a detent 
formed within the interior of an ampoule housing for 
retaining an ampoule within the ampoule housing in 
accordance with the present invention; and 
35 Fig. 26 is a fragmentary cross-sectional view of 

a piston assembly in accordance with the present 
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invention, in which the dotted line represents a 
center line of the piston; 

Fig. 27 is a side elevational view of a device 
for imparting fluid from a pre- filled cartridge, which 
5 is shown in cross section; 

Fig. 28 is a sectional view of the device of Fig. 
27 taken along the line 27-28 thereof, with the 
cartridge inserted therein; 

Fig. 29 is a sectional view of a plug support 
10 member for providing an anti- fluid ejection mechanism 
for the device of Fig 27; and 

Fig 30 is a rear elevational view of the plug 
support member of Fig. 29. 



15 DETAILED DESCRIPTION 

Referring now to Figs. 1-6, there is shown a 
first embodiment of a pre- filled injection ampoule 1 
and an ampoule apparatus 5. The ampoule apparatus 5 
has a main body or housing 7, which comprises a 

20 tubular barrel 8, a reduced diameter tubular forward 

portion 9, and a further reduced diameter nose portion 
10. The interior of the barrel 8 defines a chamber 11 
for receiving the ampoule 1. A piston assembly 14 
with piston 15 is slidably positioned at the back end 

25 17 of the ampoule 1. The piston assembly 14 is 

disposed within the walls of the ampoule 1 forming a 
seal to prevent the fluid from leaking out of the 
ampoule 1 through its rear opening 12. To further 
guard against leakage of fluid from the ampoule 1, an 

30 annular groove may be formed about the forward end of 
the piston 15 for retaining a sealing member . 

A volume of medicinal fluid, preferably in an 
amount sufficient for a single dose of the fluid or in 
an amount preferred for administration to a single 

35 patient, is contained within the ampoule 1 between the 
piston 15 and the forward end 13 of the ampoule 1. 



WO 98/13077 



PCT/US97/15457 




The forward end 13 of ampoule 1 is sealed by a 
puncturable membrane 16 which is preferably made of an 
elastomeric material. The membrane 16 is attached to 
cover the front 13 of the ampoule 1- As shown in 
5 Fig. 24 , the membrane 16 may be held in position by an 
annular sealing ring 18 that is engaged within a 
circumferential groove 19 formed about the outside of 
the forward end 13 of the ampoule 1. The sealing ring 
18 may be an 0-ring that is integrally formed with the 

10 membrane 16. Alternatively, the sealing ring 18 may 
be a separate semi-rigid structure for compress ively 
holding the membrane 16 to the forward end 13 of the 
ampoule 1. As shown in Fig. 25, a detent 20 is formed 
within the interior of the housing 7 for receiving the 

15 periphery of the sealing member 18 when in place about 
the forward end 13 of the ampoule 1, and for retaining 
the ampoule 1 within the ampoule apparatus 5 in the 
assembled configuration prior to use. 

Referring to Fig. 1, external projections, such 

20 as finger grips 21, are formed along the exterior of 
the ampoule apparatus 5 to allow the user to more 
easily maneuver the ampoule 1 and ampoule housing 7. 

A needle retainer 22 is positioned within the 
forward portion 23 of the ampoule apparatus 5 for 

25 retaining a needle 25 projecting from the apparatus 5, 
as shown in Figs. 1, 2 and 8. The needle 25 is 
preferably made of stainless steel for chemical 
compatibility with various medications. The forward 
portion 26 of the needle 25 is preferably surrounded 

30 by a cap or sheath 28 that is removably attached in a 
connectional manner to the exterior of the forward 
portion 23 of the ampoule apparatus 5, as indicated in 
Fig. 1. The rear portion 27 of the needle 25 extends 
generally axially into the apparatus 5 and projects 

35 rearwardly beyond the needle retainer 22. The needle 
retainer 22 is held within the forward portion 23 of 
the ampoule apparatus 5, as by a press fit or as by 
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glue. A spring 29 surrounds the needle 26 within the 
needle retainer 22 and has a rearward portion 30 fixed 
to the needle 26, as shown in Fig. 24 and explained 
more fully hereinafter. 
5 A plunger member 35 is provided for connection to 

the rear end 32 of the piston 15, as shown in Fig. 3. 
The plunger 35 is manually depressed for moving the 
piston 15 to expel medication from the ampoule 1. In 
the embodiment shown in Fig. 1, the plunger member 35 

10 is shaped to nest over the exposed needle 25 and its 
protective sheath 28. The plunger member 35 can be 
detachably coupled to the forward end 23 of the 
ampoule apparatus 5 over the needle 25 and its 
protective sheath 28 for ease of shipment, as shown in 

15 Fig. 1. The plunger member 35 comprises a plunger rod 

36 having an axial channel or cavity 37. The cavity 

37 is appropriately sized to receive the needle 25 and 
its protective sheath 28 therein. Further, when the 
plunger rod 36 is coupled to the piston 15, as shown 

20 in Figs. 3-6, the cavity 37 is adapted to receive the 
needle 25 when the needle 25 is retracted, as shown in 
Fig. 6. The rear end 39 of the plunger rod 36 
includes a broadened actuating surface 40 upon which 
force is applied by a user for urging the plunger rod 

25 36 in the forward direction during injection of fluid 
from the ampoule 1. 

As shown in Fig. 26, the piston 15 and the 
ampoule 1 preferably include cooperating surfaces for 
positioning and retaining the piston 15 at the rear 17 

30 of the ampoule 1. For this purpose, an annular cavity 
41 may be formed circumferential ly about the inside 
surface of the ampoule 1 for being engaged by one or 
more tabs 42 projecting radially from the exterior of 
the piston 15. The cavity 41 preferably has an 

35 obliquely angled rear surface 43 and a more nearly 
perpendicular forward surface 44. The tabs 42 have 
complementary angled surfaces 4 5 to permit the piston 
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15 to be inserted into the barrel 2 and fixed in 
position during assembly of the ampoule 1 but prevent 
the piston from being withdrawn from the back of the 
ampoule. A removable rear cap may also be provided 
5 to cover the rear 17 of the ampoule 1 prior to use, in 
order to prevent the rear 32 of the piston 15 from., 
being accidentally or inadvertently depressed during 
transportation, storage, or other handling of the 
ampoule 1. 

10 The rear portion 32 of the piston 15 includes a 

receptacle 46 for receiving the forward end 38 of the 
plunger rod 36. As shown in Fig. 1, the receptacle 46 
comprises a bore which is sized to mate with and hold 
the forward portion 38 of the plunger rod 36, as 

15 shown, for example, in Fig. 3. 

Alternatively, as shown in Fig. 26, the 
receptacle 46 may comprise a threaded interface 47. 
In this arrangement, a tip member 48 attached to the 
forward end 38 of the plunger rod 36 is provided for 

20 mating with the receptacle 4 6 of piston 15, and is 

preferably threaded for engagement with the threaded 
surface 47 of the receptacle 46. 

The ampoule 1 is preferably transparent and may 
have graduations thereon for indicating the volume of 

25 fluid contained therein. Prior to administering the 
medicinal fluid to a patient, the user may expel an 
initial volume of fluid from the ampoule 1 in order to 
obtain a desired, smaller dose of the fluid for 
delivery to the patient. 

30 The ampoule 1 is preferably formed of a material 

that is chemically compatible with the fluid 
medication in the ampoule 1. For storage of some 
medications, polypropylene is a suitable inert 
material. For storage of some other types of 

35 medications, glass may be preferred for the ampoule 1. 

The cap 28 is held upon the forward portion 23 of 
the housing 7 by, for example, cooperative engagement 
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between a lateral protrusion formed upon the exterior 
of the forward portion 23 of the housing 7 and an 
annular mating recess formed within the rear of the 
cap 28. 

5 A plug member can optionally be located or 

formed within the sheath 28 for receiving and sealing 
the tip 26 of needle 25 during shipment. The plug 
member is preferably held in the interior of the cap 
28, so that when the cap 28 is removed from the 

10 housing 7 to expose the needle 25 immediately prior to 
administering an injection, the plug member is 
likewise removed from the tip 26 of the needle 25. 
The plug member may be formed within the cap 28 during 
assembly thereof by depositing a quantity of a 

15 silicone elastomer, or other suitable material. As 
the cap is positioned upon the housing 7 , the needle 
25 penetrates the plug member to be sealed thereby. 

As shown in Fig. 2A, the spring 29 is preferably 
attached to needle 25 using adhesive or epoxy 31. 

20 When attaching the spring 29 to the needle 25 using 
adhesive or epoxy 31, it is preferred to use an 
ultraviolet (UV) curable adhesive, such as Loctite 
3001, which is distributed by LOCTITE. For ease of 
manufacture, the spring 29 is bonded to the needle 25 

25 at a location 30 spaced from the rear end 49 of the 
spring 29, as indicated in Fig. 2A, so that one or 
more coils of the spring 29 can be grasped during the 
bonding process to insure that the spring 29 and 
needle 25 are properly oriented. 

30 Alternatively, as shown in Fig. 2B, the spring 29 

may be attached to the needle 25 by crimping the 
spring 29 to the needle 25 at a reduced diameter 
portion 51 of the spring 29. In this arrangement, the 
reduced diameter portion 51 of the spring 29 may also 

35 be bonded to the needle 25 to assure the coupling of 
the parts together. 
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As best shown in Figs. 7 and 8, the needle 
retainer assembly 22 includes a front alignment 
portion 55 and a rear needle retainer mechanism 56 . 
The front alignment portion 55 of the needle retainer 
5 22 has a needle guideway 57 formed in the forward 

portion thereof, through which the needle 25 extends 
in the projecting configuration, as shown in Fig. 8. 
The needle guideway 57 is sized for maintaining the 
needle 25 in axial alignment in the apparatus 5. A 

10 sealing member 58, such as a resilient cup, washer, 

silicone plug, or puncturable disc, may be disposed at 
the front inside diameter of the front alignment 
portion 55. The sealing member 58 is compressed and 
surrounds the needle 25. The sealing member 58 

15 further promotes axial alignment of the needle 25, and 
also serves to prevent fluid from passing through the 
needle guideway 57 subsequent to retraction of the 
needle 25 by expanding to seal the guideway 57. 

The front alignment portion 55 of the needle 

20 retainer 22 is firmly engaged within the forward 

portion 23 of the ampoule housing 7, as by friction. 
The attachment of the alignment portion 55 of the 
needle retainer 22 within the forward portion 23 of 
the housing 7 may be further secured by epoxy or 

25 ultrasonic welding. Other effective means for 

securing the alignment portion 55 within the forward 
portion 23 of the housing 7 will be apparent to those 
skilled in the art. 

The tubular needle retainer 22 is formed in two 

30 portions and retains the spring 29 and needle 25, as 
shown in Fig. 8. The forward end 59 of the needle 
retainer 22 holds the spring 29 and has a forward 
opening 57 to align the needle 25, as previously 
explained. The rear portion 60 of the needle retainer 

35 22 includes the retainer mechanism 56, the operation 
of which is explained more fully hereinafter. 
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Referring to Fig. 5, the plunger 35 further 
includes an annular flange 70 which forms a stop. The 
flange 70 mates with a latch stop member 71 having a 
latch stop 77 at the rear end 73 of a lever lock 72. 
5 The annular flange 70 is positioned at a point along 
the length of the plunger 35 to permit the plunger 35 
to be pushed through the barrel 2 to completely expel 
the medication within the ampoule 1 before the flange 
70 abuts the lever lock 72. More specifically, the 

10 lever lock 72 comprises a latch member 71 which is 

pivotally connected to the outside of the housing 7 at 
pivot pin 75 held between side members fixed 76 to the 
housing 7. The latch member 71 on one side extends 
parallel along the outside of the housing 7 and is 

15 curved inwardly at the end of the housing to terminate 
in latch stop 77, which is adapted to abut the flange 

70 of the plunger 35. On the other side of the pivot 
pin 75, the latch member extends toward the front end 
23 of the ampoule apparatus 5 but is curved outwardly 

20 from the housing 7 to pivot the latch member 71 about 
the pivot pin 75. A tab 78 is cut out of the latch 
member and is bent downwardly to rest on the housing 7 
to bias the latch member 71 to firmly engage the latch 
stop 77 with the flange 70, thereby restricting 

25 forward motion of the plunger 35 into the apparatus 5. 
The latch stop 77 is disengaged from the flange 70 by 
pressing on the forward end 74 of the latch member 71, 
thereby pivoting the latch stop 77 of the latch member 

71 away from the flange 70, as shown in the 

30 alternative showing of the latch member (dotted lines) 
in Fig. 5. With the latch stop 77 disengaged from the 
flange 70, the plunger 35 can be further advanced in 
the forward direction to cause needle retraction. 
The operation of the ampoule 1 and ampoule 

35 housing apparatus 5 will now be described. Referring 
to Fig. 1, in order to administer the medicinal fluid 
to a patient, the forward end 13 of ampoule 1 is 
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inserted into the rear 24 of ampoule apparatus 5. The 
ampoule 1 is advanced within the barrel 8 until the 
rear end 27 of needle 25 abuts, but does not puncture, 
the membrane 16 which seals the forward end 13 of the 
5 ampoule 1. To prevent the ampoule 1 from advancement 
into the housing 5 beyond the desired initial 
position, a first detent formed along the inner 
surface of the barrel 8 of the ampoule housing 5 may 
be provided to inhibit the ampoule 1 from being 

10 advanced passed the desired point. To prepare the 

apparatus 5 for injecting the medication, the ampoule 
1 is then advanced in the forward direction within the 
barrel 8 of the ampoule housing 5, by applying 
sufficient pressure to the rear end 17 of the ampoule 

15 1 to advance the ampoule 1 passed the first detent , 

so that the rear end 27 of the needle 25 punctures the 
membrane 16. A second detent 79 is formed along the 
inner surface of the barrel 8 of the ampoule housing 5 
to inhibit the ampoule 1 from being advanced passed 

20 the second detent 79. The plunger member 35 is then 
detached from the forward end 23 of the ampoule 
housing 5 and secured to the piston 15 at the rear 17 
of the ampoule 1. The cap 28 is then removed to 
expose the needle 25. The user may then administer 

25 the medicinal fluid to a patient by penetrating the 

skin of the patient with needle 25 and then urging the 
plunger 35 in the forward direction to cause the 
piston 15 to expel the medicinal fluid from the 
ampoule 1 and through the needle 25 into the patient. 

30 Alternatively, the needle 25 may be used to penetrate 
an injection port of an intravenous access device 
connected with the patient for administration of a so- 
called "IV push". The plunger rod 36 is advanced 
within the barrel 8 until the latch member 71 engages 

35 the flange 70 formed in the plunger 35. In this 
position of the plunger 35, the piston 15 abuts 
against the rear end 60 of the needle retainer 22. 
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After the fluid has been administered to the 
patient, the needle 25 is removed from the patient, or 
from the injection port. The user presses on the 
forward end 74 of the latch member 72 to disengage the 
5 latch member 71 from the flange 70 formed on the 
plunger 35 to permit the plunger 35 to be further 
advanced. A firm compressive force, preferably in 
excess of the force required to expel fluid during an 
injection stroke, is then applied to the rear 39 of 

10 the plunger rod 36. The force also advances the 
piston 15 forward against the rear. end 27 of the 
needle 25 to break a frangible end member 85 of the 
piston 15, as explained more fully hereinafter. A 
retraction mechanism responsive to such compressive 

15 force, which is described hereinbelow, then causes the 
needle 25 to be withdrawn into the cavity 37 within 
the plunger 35, so that the needle 25 no longer 
presents a sharp injury hazard. The plunger 35, the 
ampoule 1, and the ampoule housing 5 may then safely 

20 be discarded. 

The retraction mechanism 56 for effecting 
withdrawal of the needle 25 selectively retains the 
needle 25 in the projecting configuration shown in 
Figs. 1, 3 and 4. The releasable retainer mechanism 

25 56 is formed to cooperate with the forward end 33 of 
the piston 15 to release the needle 25 in response to 
firm forceful movement of the piston 15. The retainer 
mechanism 65 will now be described with further 
reference to Figs. 6-8. 

30 The retainer mechanism 56 includes a plurality of 

latching projections or fingers 66 formed at the rear 
end 60 of the needle retainer 22. The fingers extend 
from the rearward portion of the needle retainer 22 
into the interior of the ampoule housing 5. The 

35 fingers 66 are provided with substantially planar 

surfaces 67 integrally formed as part of fingers 66. 
The planar surfaces 67 extend in a direction which is 
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substantially parallel to the longitudinal axis of 
needle 25. Further, the planar surfaces 67 are made 
to contact the outer surface of needle 25 to thereby 
maintain the needle 25 in proper orientation. 
5 Preferably, the planar surfaces 67 are secured or 
bonded to the outer surface of needle 25 using an 
adhesive or epoxy, such as one of the adhesives or 
epoxies listed in Table 1 hereinbelow. 



WO 98/13077 



PCT/US97/15457 




Table 1 



Adhesive Type 


Description 


Supplier 








Epoxy 


EP30 


MasterBond 


Epoxy 


EP21LV 


MasterBond 


Epoxy 


301 RTC 


Epoxy Technology 


Epoxy 


353 RTC 


Epoxy Technology 


Epoxy 


E32 


Permabond 


Epoxy 


C- 7/A-34 


Arms t. irony 


Epoxy 


3501 is/a orey 


ocotcn nclU 


Epoxy 


3501 B/A Liear 


ocotcn-wciu 


Epoxy 


HenJcei versamiu izd 
catalyst/Shell Epon 828 
resin 


rienKci/ one 11 


Epoxy 


Eccobond 1962-31 


W.R. Grace 


Epoxy 


Eccobond 927-10E 


W.R. Grace 


Epoxy 


FDA- 2 


Tracon 


Epoxy 


Eccobond LA 2843-23 


W.R. Grace 


Cyanoacylate 


4011 


Loctite 


Cyanoacylate 


4013 


Loctite 


Cyanoacylate 


4161 


Loctite 


UV cured adhesive 


3001 




UV cured adhesive 


3011 


Loctite 


UV cured adhesive 


UV 9006 


W.R. Grace 


UV cured adhesive 


UV 9007 


W.R. Grace 


UV cured adhesive 


UV 9008 


W.R. Grace 



25 

In the present preferred embodiment of the 
device, four fingers 66 are employed, but more or less 
fingers 66 may be employed depending on the size of 
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the device, the nature of any biasing member (spring 
herein) and related structure in the device for 
effecting optimum operation. 

The fingers 66 are bonded to the needle 25 to 
5 hold the needle 25 fixed in position in the needle 

retainer 22, and hence in the ampoule housing 5. The 
spring 29 surrounding the needle 25 is compressed 
within the needle retainer 22 and surrounds a rearward 
portion 27 of the needle 25. In the configuration of 

10 Fig. 8, the spring 29 is maintained in compression 
between the forward end of guideway 57 and the 
position 3 0 at which the spring 29 is attached to 
needle 25. An axial cavity or hollow area 61 is 
provided in the needle retaining mechanism 56 as well 

15 as in the front alignment member 55, which together 

define the needle retainer 22 in which the portion of 
the needle 25 and its surrounding spring 29 are 
positioned. Hence, the needle 25 is held in a biased 
relationship which urges the needle 25 toward the rear 

20 17 of the ampoule 1, while being held by bonding to 
the retainer fingers. 

The fingers 66 are preferably flexible to permit 
outward movement to break the bond and release the 
fingers 66 from the needle 25. It should also be 

25 appreciated that the fingers 66 could be fractured 
when moved outwardly to release the needle 25. The 
fingers 66 are formed to have rearward facing surfaces 
62 canted or wedge-shaped for mating with the forward 
end 33 of the piston 15. When the fingers 66 are 

30 deformed or flexed radially outward by mating with the 
engaging surface of the piston 15 to release the 
fingers 66 from the needle 25, the expansive force of 
spring 29 immediately thrusts the needle 25 rearwardly 
toward the rear portion 17 of the ampoule 1. 

35 The latching projections or fingers 66 with their 

planar surfaces 67 form a circular opening 63 at the 
rear end 60 of the needle retainer 22 for receiving 
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the needle 25. The needle retainer 22 is provided 
with longitudinal grooves or score lines 64 running 
along the outside of the fingers 66 to facilitate 
breakage and separation of the fingers 66. The planar 
5 surfaces 67 of the fingers 66 preferably form a 

continuous axial surface within the interior of the 
needle retainer 22, to enhance the sealing 
characteristics of engagement with the needle 25. The 
continuous surfaces between the fingers 66 provide a 

10 seal with the needle 25, so that fluid is kept out of 
the chamber 11 in the ampoule apparatus 5. 
Additionally, a radially-protruding shoulder 68 may be 
formed around the exterior of the needle retainer 22 
for abutment with a complementary ridge on the 

15 interior of the housing 5 to secure the needle 

retainer 22 against being pushed rearward by the 
expansive force of the compressed spring 29. 

Referring to Figs. 1 and 6, the piston 15 more 
specifically includes structural features for 

20 effecting release of the needle 25 from the needle 

retainer 22. The forward end 33 of the piston 15 has 
a cavity 34 at its center which is sealed by a 
frangible end plug 85 inserted centrally in cavity 34 
at the forward end 33 of the piston 15. The frangible 

25 end member 85 is broken or separated from the piston 
15 upon application of a force sufficient to separate 
the frangible end member 85 from the piston 15, when 
the frangible end plug 85 abuts against the rearward 
end 27 of the needle 25. The needle retainer 22 and 

30 the plunger 35 are preferably constructed to have the 
needle 25 provide suitable force for breaking the 
frangible end plug 85 prior to needle retraction. The 
piston 15 is chemically compatible with the stored 
medication. Polystyrene, for example, provides such 

35 characteristics for use with various medications. The 
properties of providing suitable frangibility for the 
frangible end plug 85 of the piston 15 and chemical 
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compatibility may be provided separately by, for 
example, providing a conformal coating or layer of a 
chemically inert material, such as 
polytetrafluoroethylene, upon the surfaces of the 
5 piston 15 that is maintained in contact with the 
stored medication. 

The periphery of the forward end 33 of the piston 
15 is contoured or tapered to mate with and abut the 
cooperating wedge shaped surfaces 62 of the fingers 66 

10 for spreading the fingers 66 to release the bond 

between the planar surfaces 67 of the fingers 66 and 
the needle 25. The forward progress of the piston 15 
causes the fingers 66 to spread radially outward by 
flexing or breaking, thus releasing the needle 25. 

15 When the needle 25 is released from the needle 

retainer 22, the needle 25 is thrust rearwardly by the 
force of the compressed spring 29 and is propelled by 
the spring 2 9 through the aperture 6 9 in the forward 
end 33 of the piston 15, which had been closed by the 

20 frangible end member 85. The needle 25 is then 

received, and subsequently retained, within the cavity 
37 in the plunger 35, as shown in Fig. 6. 

A second embodiment of the present invention, 
characterized as a pre- filled injection ampoule 101 

25 and ampoule holder 105, is shown in Figs. 9-12. 

Similar parts in Figs. 9-12 to those shown in Figs. 1- 
8 are designated by the same reference numbers with 
the addition of 100 thereto. 

The ampoule housing 105 of Fig. 9 differs from 

30 ampoule housing 5 of Fig. 1 primarily in that ampoule 
housing 105 has a cooperating needle guide 187, which 
receives the main needle 125 in a telescoping manner. 
The main needle 125 has its forward patient piercing 
portion 188 and its rearward portion 189 is sized to 

35 be slidingly received within the needle guide 187. In 
this arrangement, the length of the ampoule 101 and 
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ampoule housing 105 in its as-shipped condition can be 
significantly reduced. 

As shown in Fig. 9, the needle guide 187 is 
generally cylindrical and is adapted to be slidably 
5 received within the barrel 108 of the ampoule housing 
105. The needle guide 187 has a first axial bore 190 
toward the rear end 191 of the needle guide 187. The 
diameter of the first axial bore 190 is selected to 
snugly receive the injection needle 125. The forward 

10 end 192 of the needle guide 187 has a second or 

enlarged axial bore 193, which communicates with the 
first axial bore 190. The diameter of the second 
axial bore 193 is sized to enable the injection needle 
188 along with the attached spring 129 to be received 

15 within the second axial bore 193. When the needle 
retainer 122 is actuated for retraction of the 
injection needle 188, the compressed spring 129 
propels the injection needle 188 rearwardly. The 
injection needle 188 and spring 129 thereby enter the 

20 second axial bore 193 and the transition 194 between 

the second axial bore 193 and the first axial bore 190 
acts as a stop for the spring 129 and the needle 188 
does not retract beyond passing into the ampoule 101, 
as shown in Fig. 12. The apparatus of Fig. 9 is shown 

25 in its shipping mode, and in Fig. 10 is shown 

assembled for use. Fig. 11 shows the apparatus after 
the medication is expelled from the ampoule 101. The 
piercing needle 188 is, as previously stated, shown 
retracted in Fig. 12, with the retraction being 

30 effected as described hereinbelow. 

The radial clearance provided between the 
injection needle 125 and the first axial bore 190 in 
the needle guide 187 are selected to substantially 
prevent fluid leakage between the needle and guide 187 

35 while an injection is given. These dimensional 
tolerances allow substantially all of the fluid 
initially contained within the ampoule 101 to be 
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injected into a patient, with minimal retention of 
fluid within the injection device after an injection 
is given. 

As best seen in Fig. 9, the needle guide 187 at 
5 its rearward end 191 has an outwardly, axially 
extending boss or piercing portion 189, which is 
beveled at its end to provide a piercing surface 195. 
The piercing surface 195 is adapted to penetrate the 
membrane 116 on the front end 113 of the ampoule 101 
10 to have fluid injected from the ampoule 101 into the 
piercing portion 189 and hence the injection needle 
125. 

The forward end 192 of the needle guide 187 
further includes a generally axially extending boss 

15 196. The periphery of the boss 196 is contoured or 

tapered inwardly to mate with and abut the cooperating 
outwardly flared surfaces 162 of the fingers 166 for 
spreading the fingers 166 to brake the bond with the 
needle 125 to release the surfaces 167 from the needle 

20 125. It should be appreciated that in this 

embodiment, the piston 115 in the ampoule need not 
have a contoured forward end 133, since it does not 
function to actuate the needle retainer 122. 

In operation of the apparatus of Figs. 9-12, the 

25 ampoule 101 is positioned within the barrel 108 of the 
ampoule housing 105 so that the forward end 113 of the 
ampoule 101 abuts, but is not punctured by, the rear 
end 197 of the piercing member 189. As shown in Fig. 
9, the barrel 108 of ampoule housing 105 is 

30 sufficiently long to allow the ampoule 101 to be 

positioned within the interior of the barrel 108 of 
the housing 105. The plunger 135 is then detached 
from the forward end 123 of the housing 105 and 
attached to the piston 115. The ampoule 101 is then 

35 advanced within the barrel 108 of the ampoule housing 
105 until the rear end 197 of the piercing member 189 
punctures the membrane 116, which seals the forward 
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end of the ampoule 101. The medication can then be 
administered in substantially the same manner as 
described in regard to Figs. 1-6. 

To retract the injection needle 125, pressure is 
5 applied to the plunger 135. The pressure advances the 
ampoule 101 forward to have the needle- guide 187 
pierce the piston 115 to open a conduit into the 
ampoule 101. At: the same time, the periphery of the 
front boss 196 on the needle guide 187 presses against 

10 the needle retainer 122, thereby releasing the 

injection needle 125 for movement by the spring 129. 
The injection needle 125 and spring 129 are thus 
thrust rearwardly into the second axial bore 193 in 
the needle guide 187 for retraction of the injection 

15 needle 125 into the plunger 135 in the ampoule 101, as 
shown in Fig. 12. 

A third embodiment of the present invention is 
shown in Figs. 13-18. The third embodiment is the 
preferred embodiment and differs from the second 

20 embodiment primarily in that in the third embodiment, 
the ampoule 201 is evacuated without use of a plunger 
and the third embodiment has a different lock or latch 
mechanism 271 for preventing premature retraction of 
the needle 225. Similar parts in Figs. 13-18 to those 

25 shown in Figs. 9-12 are designated by the same 

reference number with the addition of 100 thereto. 

The ampoule housing 205 of Figs. 13-18 is similar 
to ampoule housing 105 of Figs. 9-12. However, the 
needle guide 287 in the ampoule housing 205 of Figs. 

30 13-18 is snugly received in the interior of the 

housing 205, such as by a flange 299, which is held 
between detents 200 along the inner surface of the 
ampoule housing 201. Further, the rear end 291 of the 
needle guide 287 includes a piston adaptor, such as an 

35 axial extension member 280 having external threads. 

The axial extension member 280 is shaped to mate with 
the internal threads of an axial bore 24 6 in the 
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piston 215, which seals one end of the ampoule 201. 
Further, a central bore 281 through the needle guide 
287 allows the injection needle 288 to be retracted 
through the needle guide 287. Preferably, the first 
5 axial bore 246 of the needle guide 287 and the axially 
extending boss or piercing portion can be provided by 
a piercing needle 289, as shown in Fig. 16, which is 
adapted to receive the injection needle 288 in a 
telescoping arrangement, when the needle is retracted, 

10 as shown in Fig. 18. 

In operation of the embodiment of Figs. 13-18, 
the forward or piston end 213 of ampoule 201 is 
inserted within the barrel 208 of ampoule housing 205. 
The ampoule 201 is rotated to engage the threads on 

15 the needle guide 287 with the threaded cavity of the 
piston in the ampoule 201. When the needle guide 287 
is fully engaged with the piston 215 , the rear end 
227 of the piercing needle 289 pierces through the 
piston 215 and into the interior cavity 282 of the 

20 ampoule 201, as shown in Fig. 14. Pressure is applied 
to the rear end 217 of the ampoule 201 to advance the 
ampoule 201 into the ampoule housing 205. As the 
ampoule 201 advances within the ampoule housing 205 
with its piston 215 fixed in position, the medication 

25 is expelled from the cavity 282 in the ampoule 201 by 
the force of the piston 215 relative to the advancing 
ampoule 201. The ampoule 201 is advanced a sufficient 
distance to expel all of the medication from the 
ampoule 201. When all of the medication has been 

30 expelled, the piston 215 abuts the rear end 217 of the 
ampoule 201 and the forward end 213 of the ampoule 201 
abuts the flange 299 of the needle guide 287. As 
shown in Figs. 16, 17A and 17B, the needle guide 287 
also has a forward flange or stop surface 270 that 

35 abuts a latch member 271, which extends into the 
ampoule housing 205 through a slot 286 in the 
sidewall. The latch member 271 is adapted to extend 
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through the axial area of the ampoule 201 and be held 
by an abutment surface 204 , which captures the latch 
member 271 and prevents the lower portion 203 of the 
latch member 271 from moving toward the front end 223 
5 of the housing 205. When the flange or stop surface 

270 of the needle guide 287 abuts the latch member 
271, as shown in Figs. 16 and 17A, the latch member 

271 must be depressed toward the ampoule housing 205 
to free the stop surface of the, needle guide 287, as 

10 indicated in Fig. 17B, to allow further forward 

movement of the needle guide 287. The latch member 
271 includes ears 206 to bias the latch member 271 to 
its locked position. When the latch member 271 is 
depressed, as shown in Fig. 17B, the ears 206 are 

15 deformed against their normal biasing condition to 
permit movement of the latch member 271 to its 
unlocked position, where it remains biased to its 
locked position by the ears 206. To retract the 
injection needle 288, further pressure is applied to 

20 the rear end 217 of the ampoule 201 to dislodge the 

flange 270 from the detent 200 along the inner surface 
of the ampoule housing 205, while the latch member 271 
is depressed to its unlocked position. In this 
arrangement, the forward end 292 of the needle guide 

25 287 is advanced to contact the needle retainer 222 
causing the fingers 266 of needle retainer 222 to 
release the needle 225 by breaking the bond 
therebetween. The needle 225 is thereafter retracted, 
as shown in Fig. 18. 

30 A fourth embodiment of the present invention is 

shown in Figs. 19-23. The fourth embodiment is 
similar to the third embodiment, except that a plunger 
335 is used to advance the piston 315 to expel the 
medication and activate retraction of the needle 325 

35 in a manner similar to the structure of the embodiment 
of Figs. 9-12, except that the lever lock 172 is 
replaced by latch member 271 of Fig. 16. Similar 
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parts in Figs. 19-23 to those shown in Figs. 13-18 are 
designated by the same reference number with the 
addition of 100 thereto. 

In the embodiment of Figs. 19-23, the needle 
5 guide 387 includes a rear tubular member 383 and a 
forward tubular member 384. The rear tubular member 
383 is beveled to pierce the membrane 316 on the 
forward end 313 of the ampoule 301. The forward 
tubular member 384 extends from the rear tubular 
10 member 383 and has a larger diameter than the rear 
tubular member 383. The diameter of the forward 

tubular member 384 is sized to' enable the injection 

> 

needle 3 88 along with the attached spring 329 to be 
received within the forward tubular member 384. The 

15 forward end 352 of the forward tubular member 384 is 

shaped to mate with and abut the outwardly beveled end 
362 of the fingers 366 on the needle retainer 322 for 
moving the fingers 366 to break the bond to the needle 
325 to effect retraction of the needle 325. The 

20 transition 394 between the forward and rearward 

tubular members 384 and 383 provides a stop for the 
spring 329 , which is attached to the injection needle 
388, as described relative to the embodiment of Figs. 
9 and 10. Fins 354 project radially from along the 

25 length of the forward and rearward tubular members 384 
and 383 and contact the inner surface of the barrel 
308 of the ampoule housing 305, thereby insuring that 
the tubular members 383 and 384 are properly aligned 
within the barrel 308 of the ampoule housing 305. The 

3 0 fins 354 also serve to properly align the needle guide 
387 as it is advanced within the barrel 308 of the 
ampoule housing 305 to contact the fingers 366 of the 
needle retainer 322, as shown in Fig. 23. 

In operation of the embodiment of Figs. 19-23, 

35 the ampoule 301 is positioned within the barrel 308 of 
the ampoule housing 305 so that the forward end 313 of 
the ampoule 3 01 abuts, but is not punctured by, the 
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rear end 397 of the piercing portion 389. The barrel 
308 of ampoule housing 305 is sufficiently long to 
allow essentially the entire ampoule 301 to be 
positioned within the interior of the barrel 308 of 
5 housing 305. The plunger 335 is removed from over the 
injection needle 388 and is then attached to the 
piston 315. If provided with a sheath 328, the sheath 
328 is removed from over the forward end 326 of the 
injection needle 388. The ampoule 301 is then 

10 advanced within the barrel 308 of the ampoule housing 
305 until the rear end 397 of the piercing portion 389 
punctures the membrane 316 which seals the forward end 
313 of the ampoule 301, as shown in Fig. 20. The 
medication can then be administered in substantially 

15 the same manner as described above in regard to the 
embodiment of Fig. 9. Fig. 21 shows the apparatus 
after the medication has been expelled from the 
ampoule 301 into the patient. 

To retract the injection needle 388, further 

20 pressure is applied to the plunger 335 and hence 

piston 315. The pressure on the piston 315 advances 
the ampoule 3 01 against the needle guide 387. The 
latch member 371 is then depressed to its unlocked 
position, as described in regard to the third 

25 embodiment. The ampoule 301 then presses against the 
fins 354 of the needle guide 387 to further advance 
the needle guide 387 to spread the fingers 366 of the 
needle retainer 322 to break the bond therebetween. 
More particularly, the forward end 352 of the forward 

30 tubular member 384 contacts the flared surfaces 367 of 
the fingers 366 on the needle retainer 322 releasing 
the injection needle 388. The injection needle 388 is 
retracted by force of the spring 329 and thrust 
rearwardly into the rearward tubular member 3 83. The 

35 injection needle 388 and spring 329 are prevented from 
passing through the rear tubular member 383 as . 
previously described and shown in Fig. 23. 
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It should be appreciated that the method of 
needle retention between the needle and needle 
retainer by bonding, as well as the method of release 
of the needle retainer from the needle by breaking the 
5 bond, is applicable to a wide variety of medical 

devices beyond the ampoule devices described herein. 
More particularly, the needle holding and retraction 
arrangement could be used in syringes, phlebotomy 
devices and -catheter insertion devices to effect 

10 holding and retraction of the needle which pierce 

patients. The retraction of the needle facilitates 
safety of medical personnel in disposing of such 
devices after use and prevents reuse of used devices. 
Referring now to FIG. 27, there is shown an 

15 injection device 405 for injecting fluid from a pre- 
filled vial or cartridge 401 into a patient through 
needle 413. The device 405 includes a barrel 408 
sized to receive a cartridge 401 into the rear end of 
the barrel 408. The cartridge 401 contains a supply 

20 of fluid to be injected into a patient. The forward 
end of the cartridge 4 01 is sealed by a moveable 
piston or plug 415, which is puncturable by a rear 
needle 481 positioned axially within the barrel 408. 
A pair of finger grips 421 are formed to extend 

25 outwardly from the barrel 408 to allow a user to 
stabilize the device 405 while an injection is 
administered. 

In order to prevent undesired premature 
retraction of the needle 413, the device 405 includes 

30 a safety latch having a button or other actuating 

surface 472 protruding outwardly through an opening 
473 formed in the barrel 408. When an injection is 
adminsitered, the cartridge 401 is advanced into the 
rear of the barrel 408, thus puncturing the plug 415 

35 with the rear needle 489. Further advancement of the 
cartridge 401 drives the catridge over the plug 415 to 
expel fluid through the needle 413. 
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At the end of an injection stroke, the device 405 
and the cartridge 401 are configured as shown in FIG. 
28. When the cartridge 401 is driven over the plug 
415, the rear end of the stationary piston 435 
5 maintains the plug stationary relative to the 

cartridge. The cartridge 401 is driven over the plug- 
415 until the plug abuts the rear of the cartridge. 
The stationary piston 435 is axially positioned in the 
barrel 408, and has a threaded boss 480 formed at the 

10 rear end thereof for engagement with the plug 415. 

The piston 435 has an axial cavity 493 formed therein 
having a reduced diameter rear portion for supporting 
the rear needle 489 and for conducting fluid from the 
vial to the forward needle 413 during an injection. 

15 The forward needle 413 extends in a projecting 

configuration from the forward end of the barrel 408. 
The needle 413 is surrounded by a compressed spring 
429 within the forward interior portion of the barrel 
408, the rear portion of the spring 429 is bonded to 

20 the needle 413 or otherwise arranged to exert a 

rearward bias upon the needle 413. The needle 413 is 
maintained in the projecting configuration by 
engagement with a needle retainer 422 substantially of 
the type described hereinabove. The forward end of 

25 the plunger 435 is configured for releasing the 
engagement between the needle 413 and the needle 
retainer 422. 

After the end of an injection stroke, actuation 
of the plunger 435 to release the needle 413 is 

30 prevented by a latch 481 extending outwardly from the 
plunger 435. The latch 481 has a releasable detent 
482 formed thereon for abutment with the rim of an 
opening 473 formed in the barrel 408. The latch 481 
further includes a flexible cantilever beam 483 

35 connected with the plunger 415. The beam 483 biases 
the detent 482 to extend through the opening 473 
during use of the device 405. When inward pressure is 
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exerted against actuating surface 472 of the detent 
482, the beam 483 deflects inwardly to permit the 
detent 482 to be moved out of abutment with the rim of 
opening 473. Then, while such pressure is maintained 
5 against surface 472, the user may urge cartridge 401 
further into the barrel 408 to move the piston 435 in 
the forward direction, and thus to effect needle 
retraction. Centering means, such as ribs 485 formed 
on the interior of the barrel 408, are provided to 
10 maintain axial alignment between the forward end of 
the plunger 415 and the rear of the needle retainer 
422. 

The device 4 05 preferably incorporates means for 
preventing residual fluid from undesirable being 

15 ejected from the needle 413 during retraction. In the 
embodiment shown in Fig. 28, the rear portion of 
needle 413 extends into the forward portion of the 
axial cavity 493 of the plunger 413. A plug support 
member 4 90 is positioned in the cavity 493 to hold a 

20 plug 492 in axial alignment with the rear end of the 
needle. When the needle is to be retracted, the plug 
support member 490, and hence the plug 492, are moved 
forward with the plunger 435 to allow the plug 492 to 
contact and seal the rear end of the needle. 413. As 

25 the plunger is moved forward, the needle retainer 422 
is released from the needle, and the plug 4 92 
separates from the plug support member 490 in order to 
remain on the rear of the end the needle 413 to 
provide a partial vacuum in the rear portion of 

30 rearwardly-excelerating needle 413. Thus, residual 
fluid is retained in the needle 413. 

Referring now to Fig. 29, the plug 492 and the 
plug support member 490 are preferably integrally 
formed of an elastomeric material. The plug support 

35 member 4 90 preferably has a waist 494 formed about its 
exterior for engaging a complementary interior surface 
of the plunger 435. Additionally, the plug support 
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member has an axial cavity formed therein for 
receiving and holding the rear portion of the forward 
needle 413 during assembly of the device 405. As can 
be seen in Fig. 30, the plug 492 is supported to align 
5 with the rear end of the needle by a web 495, which 

forms the rear portion of the plug support member 490. 
The web 495 includes opening 493 formed therein to 
provide a fluid flow path through the rear portion of 
the plug support member 490 contiguous with the 

10 central cavity thereof. When the plunger is actuated 
to effect needle retraction, the forward end of the 
plug is driven onto the rear end of the needle. The 
waist 4 94 provides sufficient retention force for the 
plug support member 490 within the plunger 435 such 

15 that further forward motion of the plunger breaks the 
web 495, and hence allows plug 492 to remain on the 
rear end of the needle as it retracts. 

The terms and expressions which have been 
employed are used as terms of description and not of 

20 limitation. There is no intention in the use of such 
terms and expressions of excluding any equivalents of. 
the features shown and described or portions thereof. 
It is recognized, however, that various modifications 
are possible within the scope and spirit of the 

25 invention. 
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That which is claimed is: 

1. A medical device operable in connection with a 
cartridge containing fluid and having a pierceable 
member, comprising: 

a hollow housing comprising 

a socket configured to receive the 
cartridge; 

a first needle having a 

sharpened tip operable in a projecting 
position in which the sharpened tip projects 
forwardly from the housing and a retracted 
position in which the sharpened tip is 
retracted into the housing ; 

a second needle projecting into 

the socket for piercing the cartridge; 

a needle retainer releasably retaining the 
needle in the projecting position, the 
needle retainer having a rearwardly facing 
actuation surface; 

a plunger slidably displaceable within the 

housing, the plunger having a front portion 
cooperable with the actuation surface of the 
needle retainer; and 

a latch manually operable between a latched 

position in which the latch impedes forward 
axial motion of the plunger, and the 
unlocked position in which the plunger can 
be displaced axially forwardly; 

wherein operation of the latch and the plunger 
releases the first needle from the needle retainer so 
that the first needle can be retracted into the 
housing. 

2 . The device of claim 1 wherein simultaneous 
operation of the latch and the plunger releases the 
first needle from the needle retainer so that the 
first needle can be retracted into the housing. 
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3. The device of claim 1, comprising a spring 
connected to the first needle, biasing the first 
needle rearwardly into the housing. 

4. The device of claim 1 wherein the plunger 
comprises a chamber for receiving the first needle in 
the retracted position. 

5. The device of claim 1 wherein the needle retainer 
comprises a plurality of longitudinally-elongated 
circumf erentially- spaced fingers projecting inwardly 
to retain the needle. 

6. The device of claim 1 wherein the plunger 
comprises a fluid receiving cavity. 

7. The device of claim 3 comprising a spring chamber 
for receiving the spring, wherein the needle retainer 
forms the rearward end of the spring chamber. 

8. The device of claim 1 wherein the latch comprises 
an actuation portion external of the housing. 

9. A medical device, comprising; 
a hollow housing; 

a needle projecting forwardly from the housing; 
a needle retainer releasably retaining 

the needle projecting forwardly from the 

housing; 

a first actuator cooperable with the 

needle retainer to release the needle from 
the needle retainer; and 

a second actuator for impeding operation of the 
first actuator, wherein simultaneous 
operation of the first actuator and the 
second actuator releases the needle from the 



WO 98/13077 



PCT/US97/15457 




needle retainer so that the needle can be 
retracted into the housing. 

10 . The device of claim 9 wherein the housing 
comprises a socket configured to receive a cartridge 
containing fluid and having a pierceable member. * 

11. The device of claim 10 comprising a second needle 
in fluid communication with the first needle, wherein 
the second needle projects into the socket for 
piercing the pierceable member of the cartridge. 

12 . The device of claim 9 wherein the second actuator 
is a latch having an actuating surface projecting 
externally from the housing. 

13 . The device of claim 9 wherein the needle retainer 
comprises a plurality of longitudinally-elongated 
circumferentially-spaced fingers projecting inwardly 
to retain the needle. 

14 . The device of claim 9 comprising a spring 
connected to the needle, biasing the needle rearwardly 
into the housing. 

15. The device of claim 9 wherein the first actuator 
comprises a chamber for receiving the needle. 

16. The device of claim 9 wherein the needle retainer 
comprises a rearwardly facing actuation surface and 
the first actuator comprises a forward portion 
configured to cooperate with the actuation surface, so 
that upon forward displacement of the first actuator, 
the front portion engages the actuation surface, 
radially deforming the actuation surface, thereby 
releasing the needle from the needle retainer. 
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17. A device for injecting fluid from an ampoule 
comprising: 

an ampoule housing having a 

closed end with a bore formed therein and an open 
end; 

a needle positioned within the bore; 

a spring fixed to the needle for exerting a 
rearward bias on the needle, the spring 
being fixed to the needle; and 

a needle retainer positioned within the ampoule 
housing and having at least one retainer 
portion extending rearwardly within the 
ampoule housing; the retainer portion having 
a planar surface for contacting the needle 
and retaining the needle within the bore 
against the rearward bias exerted by the 
spring; 

the ampoule being received insertably within the 
open end of the ampoule housing, the ampoule 
having a piston for expelling medication 
from the ampoule and an actuator connected 
to the piston for causing the piston to 
expel the medication from the ampoule 
through the needle; and 

a retainer actuator actuated by one of the 

ampoule or piston to separate the needle 
retainer from the needle to permit 
retraction of the needle into the ampoule 
housing. 

18. The device of claim 17 in which the planar 
surface of the needle retainer contacting the needle 
is bonded to needle, and the retainer actuator is 
adapted to break the bond between the retainer portion 
and the needle for retraction of the needle. 
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